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(57) ABSTRACT

The embodiment of the present document provides a mobile
terminal and a method for obtaining location information
about a mobile terminal. The method for obtaining location
information about the mobile terminal comprises: turning on
a satellite locating module of the mobile terminal, turning off
the satellite locating module after current location informa-
tion about the mobile terminal is obtained, and regarding the
current location information as initial location information;
a sensing module of the mobile terminal collecting motion
information about the mobile terminal, and calculating
variation of displacement of the mobile terminal according
to the motion information; and obtaining actual location
information about the mobile terminal according to the
initial location information and the variation of displacement
of the mobile terminal.
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1
MOBILE TERMINAL AND METHOD FOR
OBTAINING LOCATION INFORMATION
ABOUT MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the 35 U.S.C. §371 national stage of
PCT Application No. PCT/CN2013/079701, filed Jul. 19,
2013, which is herein incorporated by reference in its
entirety and which also claims priority to, and the benefit of,
Chinese Patent Application No. 201210396171.1, filed Oct.
18, 2012, which is herein incorporated by reference in its
entirety.

TECHNICAL FIELD

The present document relates to the wireless communi-
cation field, and in particular, to a mobile terminal and a
method for obtaining location information about a mobile
terminal.

BACKGROUND

Because of the characteristics, such as all-weather, high-
accuracy and automatic measuring, possessed by the global
positioning system (GPS) technology, as the advanced mea-
surement means and new productivity, it had already been
integrated into various application fields, such as the
national economic construction, the national defense con-
struction and the social development.

Along with the end of cold war and the flourishing
development of the global economy, the U.S. government
announce to cancel the SA policy during the year 2000 to
year 2006, on the premise of guaranteeing the U.S.A.
national security not at risk, and the GPS civil signal
precision is improved in the world wide, and the precision
to locate the simple point by using the C/A code is raised to
10 meters from 100 meters, which will further promote the
application of the GPS technology, raise the productivity, the
working performance, the scientific level and the living
quality of people, and stimulate the growth of the GPS
market.

The main function of the assisted global positioning
system (A-GPS) technology is to be able to provide the
high-accuracy location information for the terminal user.
After the mobile operator adopts the location service based
on the A-GPS locating technology, the terminal user can
know the current position of oneself or others conveniently
and swiftly, which is especially suitable for the vehicle
tracing and the navigation system and the vehicles with
special tasks (armor cash carrier, ambulance, fire vehicle,
etc.), and is able to increase the vehicle security, the trans-
portation efficiency and the service quality by a large mar-
gin. At present, as the domestic mobile communication
market is growing day by day, especially along with the
coming of the commercial usage of 3G, China Mobile and
China Unicom have all made and put out their own A-GPS
schemes.

The product functions of the mobile terminals are more
and more comprehensive at present, and most mobile ter-
minals have the satellite positioning function, such as the
GPS, the A-GPS, etc., and the user can know one’s own
location at any time. But the satellite locating module, such
as the GPS module or the A-GPS module, needs to fre-
quently read the location information along with the move-
ment of the user and the constant change of the location,
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which leads to the problems, for example, the power con-
sumption of the satellite locating module, such as the GPS
module or the A-GPS module, is greater, the data updating
will be delayed, etc.

SUMMARY

The embodiment of the present document provides a
mobile terminal and a method for obtaining location infor-
mation about a mobile terminal, which can reduce the power
consumption of the satellite locating module.

The embodiment of the present document provides a
method for obtaining location information about a mobile
terminal, comprising:

turning on a satellite locating module of the mobile
terminal, turning off the satellite locating module after
current location information about the mobile terminal is
obtained, and regarding the current location information as
initial location information;

a sensing module of the mobile terminal collecting motion
information about the mobile terminal, and calculating
variation of displacement of the mobile terminal according
to the motion information; and

obtaining actual location information about the mobile
terminal according to the initial location information and the
variation of displacement of the mobile terminal.

Preferably, the method further comprises: periodically
turning on the satellite locating module of the mobile
terminal to obtain the current location information of the
mobile terminal, updating the initial location information,
and setting the variation of displacement as zero.

Preferably, the step of periodically turning on the satellite
locating module of the mobile terminal comprises:

starting a timer when the satellite locating module is
turned off, and turning on the satellite locating module when
time reaches a preset time threshold value;

or

judging whether the variation of displacement reaches a
preset displacement threshold value; and if yes, then turning
on the satellite locating module.

Preferably, the motion information comprises: accelera-
tion information and initial velocity information.

Preferably, the step of collecting the initial velocity infor-
mation of the mobile terminal comprises:

judging a motion state of the mobile terminal at an initial
location; if being in an static state, then the initial velocity
being zero; if being in a motion state, then calculating an
initial velocity of a present period according to the variation
of displacement of a last period and the acceleration infor-
mation obtained in the last period.

Preferably, the method further comprises a correction step
to the initial velocity after calculating the initial velocity;
wherein,

the correction step comprises:

judging whether a difference value, between the variation
of displacement of the last period obtained through the
calculation via the motion information and the variation of
displacement obtained directly through acquiring the loca-
tion information twice by the satellite locating module, is
within a preset range; if yes, then no need to correct the
initial velocity; if not, then re-calculating the initial velocity.

Preferably, the step of calculating displacement changing
information of the mobile terminal through the motion
information specifically comprises:

decomposing the acceleration and the initial velocity in a
longitude direction, a latitude direction and a height direc-
tion; and
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calculating the variation of displacement of the mobile
terminal in the longitude direction, the latitude direction and
the height direction according to an acceleration component
and an initial velocity component decomposed in the lon-
gitude direction, the latitude direction and the height direc-
tion.

The embodiment of the present document provides a
mobile terminal, comprising: a satellite locating module, a
sensing module, a control module and a location information
processing module; wherein,

the satellite locating module is configured to: obtain
current location information about the mobile terminal, and
transmit the location information to the location information
processing module;

the control module is configured to: turn on the satellite
locating module, and turn off the satellite locating module
after the satellite locating module completes obtaining the
information;

the sensing module is configured to: collect motion infor-
mation about the mobile terminal, and calculate variation of
displacement of the mobile terminal according to the motion
information, and transmit the variation of displacement to
the location information processing module; and

the location information processing module is configured
to: obtain actual location information about the mobile
terminal through processing the initial location information
and the variation of displacement of the mobile terminal.

Preferably, the control module is further configured to:
control the satellite locating module periodically turn on to
obtain the current location information of the mobile termi-
nal, update the initial location information, and control the
sensing module to set the variation of displacement as zero.

Preferably, the satellite locating module is a global posi-
tioning system (GPS) module or an assisted global position-
ing system (AGPS) module.

Preferably, the control module is configured to periodi-
cally turn on the satellite locating module of the mobile
terminal by the following mode:

starting a timer when the satellite locating module is
turned off, and turning on the satellite locating module when
time reaches a preset time threshold value;

or

judging whether the variation of displacement reaches a
preset displacement threshold value; and if yes, then turning
on the satellite locating module.

Preferably, the motion information comprises: accelera-
tion information and initial velocity information.

Preferably, the sensing module is configured to collect the
initial velocity information of the mobile terminal by the
following mode:

judging a motion state of the mobile terminal at an initial
location; if being in an static state, then the initial velocity
being zero; if being in a motion state, then calculating an
initial velocity of a present period according to the variation
of displacement of a last period and the acceleration infor-
mation obtained in the last period.

Preferably, the sensing module is further configured to:

judge whether a difference value, between the variation of
displacement of the last period obtained through the calcu-
lation via the motion information and the variation of
displacement obtained directly through acquiring the loca-
tion information twice by the satellite locating module, is
within a preset range; if yes, then need not to correct the
initial velocity; if not, then re-calculate the initial velocity.

Preferably, the sensing module is configured to calculate
the displacement changing information of the mobile termi-
nal by the following mode:
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decomposing the acceleration and the initial velocity in a
longitude direction, a latitude direction and a height direc-
tion; and

calculating the variation of displacement of the mobile
terminal in the longitude direction, the latitude direction and
the height direction according to an acceleration component
and an initial velocity component decomposed in the lon-
gitude direction, the latitude direction and the height direc-
tion.

The embodiment of the present document provides a
method for obtaining location information about a mobile
terminal, which can reduce the power consumption of the
module for obtaining the location information about the
mobile terminal Wherein, the satellite locating module is
turned off after the location information about the mobile
terminal is obtained, then the motion information about the
mobile terminal is collected through the sensing module of
the mobile terminal, and the displacement changing infor-
mation of the mobile terminal is calculated through the
motion information, and then the actual location information
is obtained according to the initial location information and
the displacement changing information, to reduce the power
consumption of the satellite locating module without
requirement on obtaining the current location information of
the mobile terminal and updating frequently by using the
satellite locating module.

In addition, the terminal only needs to calculate the
displacement changing information through the motion
information about the mobile terminal, and thus calculates
the actual location information, which can reduce the
appearance of the data update delay and improve the accu-
racy of the location information after the frequent updating
and obtaining the location information are avoided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a basic flow chart of a method for obtaining
location information about a mobile terminal according to
embodiment one of the present document.

FIG. 2 is a flow chart of obtaining an initial velocity
according to embodiment one of the present document.

FIG. 3 is a diagram of decomposing an acceleration
according to embodiment one of the present document.

FIG. 4 is a structure diagram of a mobile terminal
according to embodiment one of the present document.

PREFERRED EMBODIMENTS OF THE
PRESENT DOCUMENT

The embodiment of the present document is described in
detail with reference to the accompanying drawings herein-
after. It should be illustrated that, in the case of not con-
flicting, the embodiments in the present application and
features in these embodiments can be combined with each
other.

In the embodiment of the present document, the mobile
terminal detects the motion state of the terminal itself and
calculates the displacement variation information, and then
calculates the actual location of the mobile terminal by
combining with the initial location information read by the
satellite locating module (such as the GPS or the A-GPS
module), to prevent the module for obtaining the location
information (such as the GPS or the A-GPS module) from
frequently reading the current location information of the
mobile terminal, reducing the power consumption of the
satellite locating module (such as the GPS or the A-GPS
module).
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The embodiment of the present document is described in
detail with reference to the accompanying drawings herein-
after.

Embodiment One

Please refer to FIG. 1, a method for obtaining location
information about a mobile terminal according to the present
embodiment includes the following steps.

In step 101, a satellite locating module of the mobile
terminal is turned on, the satellite locating module is turned
off after current location information about the mobile
terminal is obtained, and the current location information is
regarded as initial location information.

In step 102, a sensing module of the mobile terminal
collects motion information about the mobile terminal, and
calculates variation of displacement of the mobile terminal
according to the motion information.

In step 103, actual location information about the mobile
terminal is obtained according to the initial location infor-
mation and the variation of displacement of the mobile
terminal.

The method of the present embodiment can further
include: periodically turning on the satellite locating module
of the mobile terminal to obtain the current location infor-
mation of the mobile terminal, updating the initial location
information, and setting the variation of displacement as
Zero.

The above-mentioned period for turning on the satellite
locating module of the mobile terminal can be preset, the
displacement variation information of the mobile terminal
can be calculated through obtaining the motion information
about the mobile terminal and according to the motion
information before starting the next period, and then the
actual location of the mobile terminal at the corresponding
moment is calculated according to the initial location infor-
mation and the displacement changing information, to
reduce the frequency of obtaining the location information
and reduce the power consumption of the corresponding
module.

In the method for obtaining the location information about
the mobile terminal of the present embodiment, the proce-
dure of periodically turning on the satellite locating module
of the mobile terminal to obtain the current location infor-
mation of the mobile terminal can include:

starting a timer when the satellite locating module is
turned off, and turning on the satellite locating module when
time reaches a preset time threshold value;

or

judging whether the variation of displacement reaches a
preset displacement threshold value; and if yes, then turning
on the satellite locating module.

For example, the satellite locating module can be set to
turn on every minute to obtain the current location infor-
mation, and the satellite locating module also can be set to
turn on every kilometer to obtain the current location
information of the mobile terminal. In this way, the satellite
locating module of the mobile terminal is in the closing or
dormant state in most of the time, which can reduce the
power consumption of the satellite locating module.

The motion information obtained in the above-mentioned
step 102 can include: acceleration information and initial
velocity information.

The acceleration information obtained in the above-men-
tioned step 102 can include: the acceleration information of
the mobile terminal obtained through the acceleration sensor
of the mobile terminal.
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There are more and more functions of the mobile terminal
at present, which support, on the hardware, the sensors of
various applications, such as GPS, acceleration, proximity,
electronic compass, etc., and support Wi-Fi, BT, NFC, etc.,
on the transmission technology; and the GPS (AGPS) has
already been widely used on the intelligence terminal
devices, such as, the mobile phone, the tablet computer, etc.
In the method of the present embodiment, the sensor of the
mobile terminal can be utilized to obtain the motion infor-
mation, such as, the acceleration information and the initial
velocity information.

Taking obtaining the location information with the GPS or
the AGPS and obtaining the acceleration information with
the sensor as the example, the GPS or AGPS module obtains
the current location information as the initial location infor-
mation; when the mobile terminal moves, the sensor obtains
the acceleration information and the initial velocity infor-
mation of the mobile terminal and calculates the variation of
displacement, and then can calculate the location informa-
tion at the corresponding moment according to the initial
location information. It is unnecessary for the mobile ter-
minal to use the GPS or AGPS module to obtain the current
location information for update again, reducing the fre-
quency of reading the data by the GPS or AGPS module and
reducing the power consumption of the module, and the
delay of the data update is reduced and the accuracy grade
of the location information is improved because the number
of updating the data is reduced.

The GPS (AGPS) module generally reads the data once
every second, and there is the problem that the power
consumption is big and the location update is delayed. The
power consumption of the sensor module is generally less
than Yo of the GPS (AGPS) module. By using the sensor
assisted GPS (AGPS) module, the power consumption of the
GPS (AGPS) module can be reduced through reducing the
frequency of reading the data by the GPS (AGPS) module;
and the location information can be updated at a high
frequency at the same time, which solves the problem of the
data update delay. Regarding the device location read by the
GPS (AGPS) module as the original point, the sensor detects
the acceleration of the device, calculates the displacement
increment of the device, and thus calculates the actual
location of the device at the corresponding moment, and
updates the location information of the device in time; the
GPS (AGPS) module reads the location information again,
if it is read successfully, then the initial location of the device
is updated (that is, the original point of the last displace-
ment), the displacement increment is set as 0, and the
displacement increment is re-calculated, by this circulation.

The above-mentioned obtaining the initial velocity infor-
mation of the mobile terminal includes:

judging a motion state of the mobile terminal at an initial
location; if being in an static state, then the initial velocity
being zero; if being in a motion state, then calculating an
initial velocity of a present period according to the variation
of displacement of a last period and the acceleration infor-
mation obtained in the last period.

When the satellite locating module of the mobile terminal,
during the static state, turns on the satellite locating module,
then the initial velocity is zero; if it is in the motion state, it
can calculate the final velocity of the last period according
to the variation of displacement and the acceleration of the
last period, thus obtaining the initial velocity of the present
period.

The method of the present embodiment also includes the
correction to the initial velocity after calculating the initial
velocity.
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The correction includes:

judging whether a difference value, between the variation
of displacement of the last period obtained through the
calculation via the motion information and the variation of
displacement obtained directly through acquiring the loca-
tion information twice by the satellite locating module, is
within a preset range; if yes, then no need to correct the
initial velocity; if not, then re-calculating the initial velocity.

As shown in FIG. 2, the obtaining of the initial velocity
VO can be: judging the motion state of the device by using
the sensors, such as, the acceleration sensor, etc. If the
device turns on the locating application such as, the GPS,
etc. in the static state, then VO is 0, and the velocity at
corresponding moment is calculated in real time and
recorded according to the acceleration detected by the
sensor. If the locating application, such as the GPS, etc., is
turned on when the device moves, the displacement is
calculated by using the location information read by the GPS
(AGPS) module twice, and the velocity at corresponding
moment is calculated by the displacement calculation for-
mula according to the acceleration information of the device
detected by the sensor. Errors exist in both of the above-
mentioned two situations, and the initial velocity can be
corrected constantly by the corresponding policy. For
example, when the difference of the location information
read by the (AGPS) module and the data calculated by the
sensor is greater than a certain threshold value, the corre-
sponding initial velocity is re-calculated according to the
location information read by the (AGPS) module this time
and the last time and the acceleration information of the
device detected by the sensor. In order to reduce the error,
when calculating the initial velocity, the time interval of the
location information read by the GPS (AGPS) module twice
can be reduced to the best.

After obtaining the acceleration information and the ini-
tial velocity information, in the above-mentioned step 102,
the displacement changing information of the mobile termi-
nal calculated according to the motion information includes:

decomposing the acceleration and the initial velocity in a
longitude direction, a latitude direction and a height direc-
tion; and

calculating the variation of displacement of the mobile
terminal in the longitude direction, the latitude direction and
the height direction according to an acceleration component
and an initial velocity component decomposed in the lon-
gitude direction, the latitude direction and the height direc-
tion.

Similarly, taking obtaining the location information with
the GPS or the AGPS and obtaining the acceleration infor-
mation with the sensor as the example, as shown in FIG. 3:
the acceleration of the device can be monitored in real time
through the sensor, such as, the acceleration, etc., and the
acceleration is decomposed into the horizontal plane com-
ponent (X axle, Y axle direction) and the vertical component
(Z axis direction). By combining with the sensors, such as
the electronic compass, etc., the coordinates of the sensors,
such as the acceleration, etc., can be connected with the
earth location coordinate; the acceleration and the initial
velocity VO are decomposed into the longitude and latitude
direction and the height direction respectively; the displace-
ment increments of the longitude and latitude direction and
the height direction are calculated, and converted into the
displacement increments in the longitude and latitude and
the altitude direction; and the actual location of the device at
the corresponding moment within the time period between
the two readings by the GPS (AGPS) module by combining
with the initial location of the device (the device location
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detected by the GPS or the AGPS). The direction sensor,
such as, the electronic compass, etc., can also not be used:
during the initialization, the relative relation of the coordi-
nate of the sensor, etc., such as, the acceleration, etc., and the
earth location coordinate is calculated, the azimuthal varia-
tion situation of the device is monitored through the sensor,
such as the acceleration, etc., and the relative relation of the
coordinate of the sensor, etc., such as, the acceleration, etc.,
and the earth location coordinate is constantly recorded.

As shown in FIG. 4, corresponding to the above-men-
tioned method for obtaining location information about a
mobile terminal, the present embodiment further provides a
mobile terminal, comprising: a satellite locating module, a
sensing module, a control module and a location information
processing module; wherein,

the satellite locating module is configured to: obtain
current location information about the mobile terminal, and
transmit the location information to the location information
processing module;

the control module is configured to: turn on the satellite
locating module, and turn off the satellite locating module
after the satellite locating module completes obtaining the
information;

the sensing module is configured to: collect motion infor-
mation about the mobile terminal, and calculate variation of
displacement of the mobile terminal according to the motion
information, and transmit the variation of displacement to
the location information processing module; and

the location information processing module is configured
to: obtain actual location information about the mobile
terminal through processing the initial location information
and the variation of displacement of the mobile terminal.

The above-mentioned control module is further config-
ured to: control the satellite locating module periodically
turn on to obtain the current location information of the
mobile terminal, update the initial location information, and
control the sensing module to set the variation of displace-
ment as zero.

The satellite locating module is a global positioning
system (GPS) module or an assisted global positioning
system (AGPS) module.

The motion information collection module in the present
embodiment can be a sensor.

Embodiment Two

Based on the method for obtaining location information
about the mobile terminal in the embodiment one, the
present embodiment regards configuring the GPS or AGPS
module mobile phone as the example. The device location
read by the GPS (AGPS) module is used as the original
point, the device acceleration is detected by using the
acceleration sensor and the electronic compass, the device
displacement increment is calculated, and thus the actual
location of the device at the corresponding moment is
calculated, and the device location information is updated in
time. The GPS (AGPS) module reads the location informa-
tion again, and the initial location of the device is updated
(that is, the original point of the previous displacement), the
displacement increment is set as 0, and the displacement
increment is re-calculated, and circulate in this way. The
specific time threshold value or displacement threshold
value of the location information read by the GPS (AGPS)
module can be set up, to make the reading frequency a bit
lower, for example, reading once every minute, which can
enable the GPS (AGPS) module in the dormant state with
the low power consumption in most of the time.
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Obtaining the device motion information mainly includes:
obtaining and processing the acceleration, and obtaining the
initial velocity.

For the obtaining and processing of the acceleration:

the device acceleration is obtained through the accelera-
tion sensor, the acceleration is decomposed into the hori-
zontal plane component and the vertical component (the
present embodiment does not consider the change in the
height direction of the device, while only monitors the
displacement of the horizontal direction); by combining with
the electronic compass, the horizontal component of the
acceleration is decomposed into ax and ay in the longitude
and latitude direction, that is, X and Y direction; the decom-
position diagram of the device acceleration is as FIG. 2.

The frequency of reading the acceleration by using the
acceleration sensor is set as reading once every 10 ms, that
is, t=10 ms.

The device acceleration is read respectively as: al,
a2, ... an (it is assumed that the acceleration value is read
n times by the acceleration sensor during the two reading
periods of the GPS).

The direction components of X-axis are respectively: ax1,

ax2 ... axn.
The direction components of Y-axis are respectively: ayl,
ay2 ... ayn.

For the obtaining of the initial velocity:

the obtaining of the initial velocity VO is: judging the
motion state of the device by using the sensors, such as the
acceleration, etc.; if the device in the static state turns on the
locating application, such as, the GPS, etc., then V0 is 0, and
the velocity at corresponding moment is calculated in real
time and recorded according to the acceleration detected by
the sensor; if the locating application, such as, the GPS, etc.,
is turned on when the device moves, the displacement is
calculated by using the location information read by the GPS
(AGPS) module twice, and then the velocity at correspond-
ing moment is calculated according to the acceleration
information of the device detected by the acceleration sensor
and the electronic compass. Errors exist in both of the
above-mentioned two situations, and the initial velocity can
be corrected constantly by the corresponding policy. For
example, when the difference of the location information
read by the (AGPS) module and the data calculated by the
acceleration sensor and the electronic compass is greater
than a certain threshold value, the corresponding initial
velocity is re-calculated according to the location informa-
tion read by the (AGPS) this time and the last time and the
acceleration information of the device detected by the accel-
eration sensor and the electronic compass. The obtaining
procedure of the device velocity is as FIG. 3.

When the device is under the
V0x=V0y=V0=0.

When the device is under the motion state, the gaining
mode for the VOx and VOy is as follows: (the conversions of
the longitude and latitude unit and the distance unit are
involved hereinafter, which are omitted in the present text.)

Assuming that the device locations read by the GPS
(AGPS) module twice are at point A and point B respec-
tively, the distance between the two points is AB; the reading
frequency of the GPS (AGPS) module is once every minute,
that is, the time interval T for reading the point A and point
B=60 s; assuming that the frequency of reading the accel-
eration by using the acceleration sensor is reading once for
every 10 ms, that is, t=10 ms.

ABx is the component of the X-axis direction, and ABy
is the component of the Y-axis direction,
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then:

ABx=VOxxAt+(VOx+Yoxax1xAt)At+ . . . (VOx+axlx
At+ . .. YVaaxnxAnAt

@

(ax1, ax2, . . ., axn are the X-axis components of the
acceleration values read by the acceleration sensor at
different moments within the T period).
ABy=VOyxAt+(VOy+YoxaylxAt)At+ . . . (VOy+aylx

At+ . .. YaaynxADAt @

(ayl, ay2, . . ., ayn are the Y-axis components of the
acceleration values read by the acceleration sensor at
different moments within the T period).

VOx and VOy can be gained through the above @ and @

The velocity at the final moment in the T period is the

initial velocity of the next T period, that is:

the initial velocity of the X-axis direction in the next T

period is:

VOx+ax1xAt+ . . . axnxAt;

the initial velocity of the Y-axis direction in the next T
period is:

VOoy+aylxAt+ . . . aynxAtL.

The correction policy for the initial velocity:

the displacement increment in the period calculated by the
sensor is compared with the location distance read by the
GPS (AGPS) module; and if it is greater than 2 m, then the
initial velocity is corrected. The correction mode can adopt
obtaining the initial velocity again, and the method is the
same with the above-mentioned mode for obtaining the
initial velocity.

The displacement increment of the device is calculated
after obtaining the acceleration information and the initial
velocity information, and then the actual position of the
device is calculated according to the initial location infor-
mation, and the specific procedure is as follows.

In the reading period T of the GPS (AGPS) module, the
location P of the device can be determined by using the
location SO read when the reading period T of the GPS
(AGPS) is started and the displacement increment AS cal-
culated by the sensor:

P=S0+AS.

Assuming that Px and Py are the locations of the device
at the X and Y directions; SOx and SOy are the initial
locations of the starting point of the T period at the X and
Y directions; and ASx and ASy are the displacement incre-
ments at the X and Y directions. Then,

the location of the device when reading the acceleration
for the kth time is:

Px=S0x+ASx;

ASx=VOxx At+(VOx+Yoxax1xADAt+ . . . (VOx+ax1x
At+ . . . YaaxkxADAL

Py=S0y+ASy;

ASy=VOyxAt+(VOy+YoxaylxADAt+ . . . (VOy+aylx
At+ . . . YVaaykxADAL

The device location information calculated every time is
updated in real time, and the update frequency of the device
location information can reach one time every 10 ms. The
continuous motion path can be provided for the user, which
solves the experience problems, such as the data update
delay, etc.

After the T period is over, the GPS (AGPS) module reads
the device location again, and the newly read device location
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is used as the initial location of the next period. The newly
read device location is compared with the location calcu-
lated by the sensor, to determine whether to correct the
initial velocity.

Through the above-mentioned methods, the GPS (AGPS)
module can be enabled be in the dormant state with low
power consumption in most of the time, to reduce the power
consumption of the GPS (AGPS) module; which can update
the location information with a high frequency at the same
time and solve the data update delay problem.

It can be understood by those skilled in the art that all or
part of steps in the above-mentioned method can be fulfilled
by programs instructing the relevant hardware components,
and the programs can be stored in a computer readable
storage medium such as a read only memory, a magnetic
disk or an optical disk, etc. Alternatively, all or part of the
steps in the above-mentioned embodiments can be imple-
mented with one or more integrated circuits. Accordingly,
each module/unit in the above-mentioned embodiments can
be implemented in the form of hardware, or in the form of
software function module. The present document is not limit
to any specific form of the combination of the hardware and
software.

The above description is the detailed explanation to the
embodiment of the present document by combining with the
preferable execution modes, while cannot be believed that
the execution of the embodiment of the present document is
only limited to these explanations. For those skilled in the art
to which the present document belongs, several simple
deductions or replacements also can be made without
departing from the conception of the embodiment of the
present document, and all the deductions or replacements
should be regarded to be embodied in the scope of the
accompanying claims.

INDUSTRIAL APPLICABILITY

The embodiment of the present document can reduce the
power consumption of the module for obtaining the location
information about the mobile terminal.

I claim:

1. A method for obtaining location information about a

mobile terminal, comprising:

turning on a satellite locating module of the mobile
terminal, turning off the satellite locating module after
current location information about the mobile terminal
is obtained, and regarding the current location infor-
mation as initial location information;

a sensing module of the mobile terminal collecting motion
information about the mobile terminal, and calculating
variation of displacement of the mobile terminal
according to the motion information;

obtaining actual location information about the mobile
terminal according to the initial location information
and the variation of displacement of the mobile termi-
nal;

wherein, the motion information comprises:

acceleration information and initial velocity information;

further comprising a correction step to the initial velocity
after calculating the initial velocity; wherein, the cor-
rection step comprises:

judging whether a difference value, between the variation
of displacement of the last period obtained through the
calculation via the motion information and the variation
of displacement obtained directly through acquiring the
location information twice by the satellite locating
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module, is within a preset range; if yes, then no need to
correct the initial velocity; if not, then re-calculating
the initial velocity.

2. The method according to claim 1, further comprising:
periodically turning on the satellite locating module of the
mobile terminal to obtain the current location information of
the mobile terminal, updating the initial location informa-
tion, and setting the variation of displacement as zero.

3. The method according to claim 2, wherein, the step of
periodically turning on the satellite locating module of the
mobile terminal comprises:

starting a timer when the satellite locating module is

turned off, and turning on the satellite locating module
when time reaches a preset time threshold value;

or

judging whether the variation of displacement reaches a

preset displacement threshold value; and if yes, then
turning on the satellite locating module.

4. The method according to claim 1, wherein, the step of
collecting the initial velocity information of the mobile
terminal comprises:

judging a motion state of the mobile terminal at an initial

location; if being in an static state, then the initial
velocity being zero; if being in a motion state, then
calculating an initial velocity of a present period
according to the variation of displacement of a last
period and the acceleration information obtained in the
last period.

5. The method according to claim 4, wherein, the step of
calculating displacement changing information of the
mobile terminal through the motion information comprises:

decomposing the acceleration and the initial velocity in a

longitude direction, a latitude direction and a height
direction; and
calculating the variation of displacement of the mobile
terminal in the longitude direction, the latitude direc-
tion and the height direction according to an accelera-
tion component and an initial velocity component
decomposed in the longitude direction, the latitude
direction and the height direction.
6. A mobile terminal, comprising a processor, configured
to:
obtain current location information about the mobile
terminal through a satellite locating module comprising
a global positioning system (GPS) module or an
assisted global positioning system (AGPS) module;

turn on the satellite locating module, and turn off the
satellite locating module after the information is
obtained;

collect motion information about the mobile terminal

through a sensor, and calculate variation of displace-
ment of the mobile terminal according to the motion
information; and

obtain actual location information about the mobile ter-

minal through processing the initial location informa-
tion and the variation of displacement of the mobile
terminal;

wherein, the motion information comprises: acceleration

information and initial velocity information;

wherein, the processor is further configured to:

judge whether a difference value, between the variation of

displacement of the last period obtained through the
calculation via the motion information and the variation
of displacement obtained directly through acquiring the
location information twice by the satellite locating
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module, is within a preset range; if yes, then need not
to correct the initial velocity; if not, then re-calculate
the initial velocity.

7. The mobile terminal according to claim 6, wherein, the
processor is further configured to: control the satellite locat-
ing module to periodically turn on to obtain the current
location information of the mobile terminal, update the
initial location information, and set the variation of displace-
ment as zero.

8. The mobile terminal according to claim 7, wherein, the
processor is configured to periodically turn on the satellite
locating module of the mobile terminal by the following
mode:

starting a timer when the satellite locating module is

turned off, and turning on the satellite locating module
when time reaches a preset time threshold value;

or

judging whether the variation of displacement reaches a

preset displacement threshold value; and if yes, then
turning on the satellite locating module.

9. The mobile terminal according to claim 6, wherein, the
processor is configured to collect the initial velocity infor-
mation of the mobile terminal by the following mode:

15

20

14

judging a motion state of the mobile terminal at an initial
location; if being in an static state, then the initial
velocity being zero; if being in a motion state, then
calculating an initial velocity of a present period
according to the variation of displacement of a last
period and the acceleration information obtained in the
last period.

10. The mobile terminal according to claim 9, wherein,
the processor is configured to calculate the displacement
changing information of the mobile terminal by the follow-
ing mode:

decomposing the acceleration and the initial velocity in a

longitude direction, a latitude direction and a height
direction; and

calculating the variation of displacement of the mobile

terminal in the longitude direction, the latitude direc-
tion and the height direction according to an accelera-
tion component and an initial velocity component
decomposed in the longitude direction, the latitude
direction and the height direction.
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